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(54) BETA-COBALT HYDROXIDE LAYER-COATED NICKEL HYDROXIDE FOR ALKALINE 
STORAGE BATTERY AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To increase a utilization factor of a nickel hydroxide by forming a 
a-cobalt hydroxide layer in a surface and internal fine hole of a nickel hydrox ide. 
SOLUTION: In nickel hydroxide as a positive electrode active material, its surface and fine hole 
are coated with a a-cobalt hydroxide layer. The reason is that, when once charging, efficiently 
coating cobalt hydroxide becomes a cobalt oxyhydroxide of high conductivity, conductive 
network of a nickel electrode is formed to improve a utilization factor, a-cobalt hydroxide is 
more stable than a~type in an electrolyte, but by high crystallization, when the a-cobalt 
hydroxide is directly produced in a reaction tank, a uniform coating layer can not be obtained. 
Relating to this cobalt, a -type is easily dispersed in the reaction tank, uniformly sticking can be 
made, so that first under a prescribed pH condition, an a-cobalt hydroxide layer is formed on a 
surface of the nickel hydrooxide. Thereafter, under a prescribed condition, conversion is made 
into a-cobalt hydroxide, a uniform coating layer is obtained. 
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" )8 -COBALT HYDROXIDE LAYER - COATED NICKEL HYDROXIDE 
FOR ALKALINE STORAGE BATTERY AND THE METHOD OF MANUFACTURING 
THE SAME" 

CLAIMS 

1. A high density nickel hydroxide in a positive 
active material for an alkaline storage battery, wherein 

a surface and a pore of said high density nickel 
hydroxide serving as a base are coated with a £ -cobalt 
hydroxide layer; 

a particle shape is a spherical shape or analogous 

thereto ; 

an amount of cobalt used for coating is 1 to 10 %; 
a tapping density is not less than 1.9 g/cc; 
an FWHM of a peak attributed to (101) face in x-ray 
diffraction is 0.8 to 1.3 deg/2 0; 

a specific surface area is 0.5 to 30 m 2 /g; and 
a mean particle size is 3 to 25 fim. 

[0022] 

In the present invention, the concentration gradient 
of nickel to pH in the aqueous solution is made small by 
forming ammonium complex salt from nickel, to grow the 
particle. Even when the amount of three components of the 
material (nickel salt, ammonium ion, alkali metal hydroxide) 
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is kept at a constant level to control the pH, the 
concentration of ammonium ion in the solution varies due to 
decomposition or vaporization of ammonia, causing the 
generation of crystal nuclei produced from ammonium complex 
salt to become unstable- A constant generation of crystal 
nuclei can be obtained when the concentration of the ammonium 
ion in the solution is controlled, whereby the growth rates of 
the particles are leveled off. According to the present 
invention, it is possible to obtain a high density nickel 
hydroxide . 
[0023] 

In order to maintain the condition of the above- 
mentioned mechanism, since an ammonium ion supplying body that 
supplies ammonium ions corresponding to the amount of nickel 
required and a solution of alkali metal hydroxide are required, 
the reaction process is made continuous. Herein, stirring 
produces an effect of grinding among particles. After 
repeated grinding and growth, a sphere shape nickel hydroxide 
having fluidity is obtained. Therefore, a stirring rate is 
also an important factor. 

[0037] 

(3) With respect to an FWHM of a peak attributed to 
(101) face in x-ray diffraction: 

in the case of less than 0.8 deg/2 0, protons are not 
transferred smoothly in the electrolyte; and 
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[0038] 

in the case of more than 1.3 deg/2 0, crystallinity 
is degraded, making it impossible to maintain the shape of a 
sphere, thereby to cause a deterioration in filling property. 

[0043] 

The high density nickel hydroxide used for a base may 
contain a heterogeneous element. In other words, it may be a 
solid solution that contains at least one or more of Co, Zn, 
Ca, Mg, Al, Mn, Cu and Ti. 

[0045] 

[Example 1] 

In a reaction bath provided with an agitator, while 2 
mol/L aqueous nickel sulfate solution and 5 mol/L aqueous 
ammonium sulfate solution are continuously added, 10 mol/L 
aqueous sodium hydroxide solution was added so that the pH in 
the reaction bath is automatically kept at 12.0. A constant 
stirring was carried out using the agitator with keeping the 
temperature of the reaction bath at 40 °C. The produced 
hydride was overflowed and taken out from the overflow pipe, 
and then washed with water, dehydrated and dried. A high 
density nickel hydroxide was thus obtained. 
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[0053] 

The obtained positive electrode was subject to charge 
and discharge in an aqueous potassium hydroxide solution using 
a cadmium negative electrode as a counter electrode. Then the 
active material utilization rate and the charge/discharge 
cycle life were measured. The active material utilization rate 
was determined as follows. That is, after charging to 150 % 
of the theoretical capacity at a charge current of 0.1 C with 
respect to the theoretical capacity of the positive electrode, 
discharge was allowed at a discharge current of 1/5 C to 
proceed until 1.0 V. The actual measurement discharge 
capacity with respect to the theoretical capacity was 
expressed by percentage. 
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